analyzed the subtype of the FAW invaded Yunnan province, and also discussed 140 the possible resource of the invaded FAW in China. We are also screening 141 expanded gene families to seek some key genes with the function of polyphagia 142 and tolerance to insecticides. China is the second largest corn producer after the 143 USA; therefore, it is urgent to select a series of methods to control the FAW. This 144 study provided key information to help make strategies to manage the FAW in 145 China. 146 2 Materials and Methods 147 2.1 Samples and treatments 148 We collected seven FAW samples, including four adults, two fifth-instar larvae 149 and two sixth-instar larvae ( Table 1) and then the RNA integrity and purity were measured by Agilent 2100 with strain information were downloaded from NCBI (Table S1 ). (Table S3 ). In the CEGMA 262 analysis, 83.47% and 85.48% complete core eukaryotic genes were found for the 263 two genomes (Table S4 ). This is better than all FAW genomes that has been 264 published (PRJNA380964; PRJNA257248; PRJEB13110; and PRJNA344686).
265
Besides, we also mapped the sequencing data generated from libraries of Hi-C,
266
MatePair5K, WGS, and the RNA-seq to the assembled male genome. The 267 mapping rates were all higher than 90% (Table 3) , and the insert size were also 268 consistent with the libraries, except for the MatePair5K, probably because the 269 large insert size cannot ensure that the one pair reads they mapped to the same 270 scaffold. EST sequences of the FAW were downloaded from NCBI and the 271 transcripts were assembled without reference. We mapped these EST sequences 272 and transcripts to the male reference genome we assembled, and the results 273 showed that more than 90% EST sequences and more than 80% transcripts we 274 assembled could be found on the assembled male genome (Table S5 ). However, 275 it is noteworthy that the transcript from SFgdRNA 2 has a lower mapping rate 276 than that of SFgdRNA 1. We inferred that this resulted due to the genetic 277 differences between the C strain and the R strain, because the SFgdRNA 2 278 sample was identified belong to the R strain. Overall, all the above results well 279 testified the completeness of the two genomes.
280 Table 3 Mapping reads against the assembled male genome using raw reads generated by different libraries 
Annotation 281
We firstly used Repeat Modeler (v1.0.11), LTR finder (v1.0.5) and repeatscount 282 (v1.0.5) methods to identify de novo repeat motifs by modeling ab initio, and these 283 repeat motifs were added into the RepBase 64 library as known repeat elements. 284 We then performed the RepeatMasker 65 to mask the assembly, using the 28.24% the FAW genomes.
290
Gene prediction was carried out by both the homology-based and de novo 291 methods using repeat masked genomes. For the de novo prediction, we used 292 Augustus, glimmerHMM and SNAP (Table S6 ). For the homology-based 293 approaches, Bombyx mori, Danaus plexippus, Drosophila melanogaster and 294 Spodoptera litura genomes were used for homology alignments using the TblastN. 295 Moreover, transcripts that were predicted with RNA-seq, Gene sets were then 296 merged to form a non-redundant gene set with GLEAN; then all annotated genes 297 were checked and filtered manually. A total of 22201 genes were finally obtained 298 for the male samples (Table S6 ).
299
In the final gene set we identified, we found 94.2% compete for BUSCO genes 300 and 95.16% CEGMA genes, which were all better than the published FAW 301 genome (Table S7 , Table S8 ). Of these identified genes, 93.48% was confirmed 302 that have functions (Table S9) , which was facilitated the further exploration of 303 the functions. Besides, we also found 60 miRNAs, 840 tRNAs and 197 rRNAs by 304 using the homology prediction method. After filtering, we finally obtained 58Gb clean data with 341,526,489 cleaned 307 reads. These reads were assembled into 72,604 contigs with the N50 of 2077bp.
308
These contigs were further assembled into scaffolds, and the scaffolds were 309 further assembled to 51,495 unigenes by clustering and removing redundancy.
310
The contig number in our study are significantly higher than that in the study of 311 Kakumani et al 68 . This maybe result from that we only used a single method for 312 assembly. We also calculated the expression abundance for unigenes between the 313 fifth-instar and sixth-instar larvae. The result showed 2,648 differentially 314 expressed genes (DEGs). We further performed the clustering analysis to cluster 315 genes with identical or similar expressed behaviors. Remarkable expression 316 difference was found between the fifth-instar larvae and the sixth-instar larvae 317 ( Figure S1 ). This difference was in consistent with the different strains of the two 318 larvae (we described in 3.6). However, if the different instar contributes to the 319 differential expression, it was further confirmed by more detailed analysis. To further explore the detailed relationship between the FAW and its other 322 lepidopteran relatives. We constructed a phylogenetic tree of nine genomes using 323 2,001 single copy genes downloaded from NCBI and insectbase (Table S10 ). The 324 result showed that the S. frugiperda which we sequenced actually clustered with 325 its most related species S. litura, which is in accordance with the study by Cheng 
329
Through the gene family analysis, a total of 12,516 gene families were found in 330 the S. frugiperda genome, including 20,012 genes. Of these gene families, 324 are 331 specific to the S. frugiperda compared to the other seven species (Table S11) . Then,
332
we analyzed the 34 functional gene families of insects, finding some expanded 333 gene families, including cytochrome p450, glutathione s-transferase, and 334 hydrolase ( Table 4 ). The cytochrome p450 gene family is closely related with intensified detoxification 69 , the genes in this family of the S. frugiperda is 200, 336 more than that of S. litura, which indicated that the S. frugiperda was more 337 polyphagous than S. litura. This is also consistent with the habits of S. frugiperda.
338
The expanded glutathione s-transferase gene family was proved that could 339 enhance the insecticides tolerance of the S. litura 69 . In this study, we found more 340 genes for S. frugiperda, which indicated that the S. frugiperda was probably easier 341 to gain resistance to pesticides. These gene families are a valuable genetic source 342 to develop more effective pesticides or other methods to manage the FAW.
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